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(54) METHOD AND DEVICE FOR PROCESSING SIGNAL 

(57)Abstract: 

PURPOSE: To restore high frequency components of 
source signals higher than a Nyquist frequency from the 
plural sets of digital data whose sampling positions are 
different and to provide high resolution data with less 
blurs. I 
CONSTITUTION: The three sets of the digital data for I 
which the same object is sampled while shifting positions 
are inputted 1. First data are inputted to a reference 
data butter 2, a position difference estimation part 3 
obtains position difference (A1 and 2) between the first 
data and the succeeding data and a weighted calculation 
part 4 obtains weight corresponding to the position 
difference. In a wide band LPF and high resolution 
making part 6, input data are LPF processed, then 
sampled with an interval narrower than the sampling 
interval of input signals and stored in an intermediate 
buffer 7. A product sum part 8 weights the data of the 
intermediate buffer 7 and adds them together. 
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ft£#9Hft, ps f (x) ) jWfflU 

3: 5$ (6) ©U->^;^^XW (s (x) ) 

[0 0 9 6] *»w©BaTiiiWLfciieM v <*»fl» 
(f (x) ) t\t. *pfcaft*fii»©wre**. c 

o r i g (x) * p s f (x) jJ«E-©lM»lCfflS 

1-5. 

[0 0 9 7] 3T, COiSftSrS^HBfcAaS** 
^Lft*f^JKtt*©WttE'3V»TKIH1-<&. HRfc 

mmmw&L p FiMfesa-aj: jtittta etc* 

M*. b*U £K©**1MIB& SS!W&LPF©!|$ 
8«©Jf0SL5ft^TV>*. E©.k3ft*SS£fc» 

*M83ftfcnni# (f u) > a, jKacuw-ca^ 

C-2*. 2*0 K*WWBL&flH»t#A. 



6ft, *»W«Ht*MWfcJ:oT»«iJ©ltJW«»* 

aTcTsntatTif*. hi in. muMR?***© 

2 1tt (-«, K)T1, tfta* 

-eao ta*a«tt»»««iH7^^©»ttTr*D. 

2 2tt£K©D s f fciSttWM^-r^OfcttTa 
0, 2 3tt*S5«©»«IIIIH7^A'3'©«ttTft*. 
[0 0 9 8] iLULfcXI:??*? omU, 

kotvzjit- «T-r«ffim©fcJ6. i 
^©x-**«aT*#tt*iMrr*. ht©rb* 
jo 6 2{fc5cT-^«ia^©ia*i»«T*a. 2# 
^©ph*^-*^ *©»wbtt«fflrftt«*iflifc 

ig«T*ft«. #aWfc»AL& 1 ^tc©x-^ tLT 

[0 0 9 9] *^J6«a)-ett> 3ffl©x^;Vx-^&ffi 
fflfS. ttT. 3 fcfflAAxi^Jt'x-* £*ft*'ft 1 
nO, inl, » 1 H©**?? 

9*?-9 (i n i) ©. %}#so>v>-7)v mm 

*> 1 n i C J 3 trs. 

[0 10 0] (S?T-^/t-y77) W*?-iWyy 

20 r2K. **^fctt«©app©fl«t-r»&». jsojt© 

7 s -* (inO) ***S-raAy7rtr**. 
ff&JftttttVtt. 2tt©5*^;k5*-^«X*L, *ft 
5fflS*fc(a«©3Sft*jrr5. I0»©r-^ (in 

0) ££*Pt-*<*:U InOtlnl, UtflnO 
1 1 n 2©«*ftft|13SS«g-r5itfc<J;D, 80ifc 
©x-*©&#fcft»£S$<!:UT, 3*&©t-*©*B 

[01013 mm&w> 3 ft, *n 

*-ft©A*r-* (inl, i n 2) g$:r 
50 -9ny7 7\Z&mtlK.m?-i> (inO) iffl, 

«*flsffe«©***J6-r6J:ts:±o, 3«a©A*T- 

[0 10 2] fSlfcC^-^OftttfcffifcfcAl. 82 
m©7 i -^©«^fcfi:«&A2i:bTHl*-r5 (Sipi 

as^0i!a©7 ; -^©^b&gtt0Tc&?.) . c©j; 

5&*g»4, S(2 1) ©&#. «»*5r3?^^T-3' 

[0 10 3] -?t£t>^ inOtinl ®{4SM (A 

1) eJUM-Sfctt. it (2 1) £ 
40 [0104] 

ISSC2 7] 

£f _^ tno[/+l]~»no[?-l] 
9x 2 
^ -* »n<[jl - inofr] 
(dx 



[0105] *fc. M*©iiig (v) th: 

50 ft<, *2Ni^tf©IMMI«il«©7. «Wft**T, 
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[»2 8] 

•(AhW-^W)}' 



(22) 



[0 10 7] S*/Mfcf«A i iLT*ft&*l*. £tl 

[o i o 8] mm*®) mmmmit. mm 
%.i$3TnzntzmMbm (o, ai, a2) t*^ a 

5. HO, 1, 2 a.«A*xi?^;kr-^ fc^f -5^1® 

ti/c. -en-fnwo, wi, w2 starts. n#« 
at, -a d4) % (is) m<mm*>. 

[0 10 9] *fc, ^©^flttLT, 4ffi6Lt©AAx 
J^/l^-^tfcV*. 3t <1 4) , (15) ©*$£# 
©fcfcT. 5$ (1 7) S*/Mfct ******* J! £ fe 
"C**. 3 6fc, LT, 2WJL£<t>X1l?3> 

*JW-*t«V», it (1 4) ©#»!*#©t>£:T. 55 

(i 9) &S/hfi:l-as*&*«)SJ:i:*.7?#s 0 a? 
[Olio] (#«»WS» #*i§0!l©«&M& 

h, j»ftft*i ofttta'bot-rs. -3*0, wax 

*»10«, |(*ftMJQ# 1 / 1 0 

[oi ii] $««©«*«, |ijffl#^}iSf«<kdK 
© 2 ft©ffliS*/*#£-e£*7ct-s©-e, ta^r-^c 

[0112] ok#*l p Fmazvxmmim® 

st*. 

[0 113] A*T-;^Af-?!l lni [J) fcU 



*fc#t<5*«W» (xJl^DK^J) ©*«a 
(8)©**fcff^d (x) C»fc*. 
[0 1 14] 
K2 9] 

4M -£«(■- JH"-W (23) 

[0 115] £©ff^ (d 1 (x) ) t, 5* (1 1) © 
jffiMftLPF 

[01161 a*»&LPF*taii, nttftgnro*. 

[0 117] 
OtSO] 

w 1 0 otherwise 

[oii8] o. S6£ibt 

^ sin (2x) /2x (s lncNK) tZ>3># 

[0 119] d i (x) SLPFWLtlfSe i 
(x) ttSt, 
[0 120] 
[ft 3 1] 

«(«) = lp/I*(*)] 

i(fe>) 



= *(«)• = 



2a: 



[0 12 1] £fc5. 

10 12 2] 5* (2 3) ctO. Artxi^x 

(lni [J]) fttt-3T»#«Aai, 
[0 123] 
[fe3 2] 



V 11 2^ -ft) 



[oi2 4] t&a. mmamm* &s ( X ) 

[0 12 5] r©L P F®SIC j:oT#e.nS^ (e ICO^Tfc'tjjS (2 4) ©fUfStfttfJ;^. 
i (x) ) HJUNr*-V*D. C*lft«*fl:LfcflH» [0 12 6] £©<k3trLT ri£$«LPF»fc±tf 
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OtLftcD-e, mi d i C j 3 B*§J1. * 



* [0 127] 
[»3 3J 



[0 12 8] tftD, Msin (2 (J/1 0 <- 
k) ) / (2 (j/10-k) ) &5t— 7> 

B#H©«HflT?*ft«E*ii/fc'bffl> tiMLTSH- 

II AaS^JHM 1 n 1 ©fcfafCioTftgTi* 

s. 

[0 12 9] LPFjriSSttfefi^e i (x) B, lift 

MW©KJ***#ftttjc1-3&»fc:B. LPFiags 

fl&flWe i (x) fc«T»*>^U >^WH«. A* 
«9©tf>7'UV*l««J:D*^l«]IIT&mitffc6ft 
^„ ff^e i (x) fc*tt-Stf >7>J >yHB»«. A* 
4»©*>^U>yBIHJ:0*<aWitt. WOTfr&iS 

[0 13 0] («fKf-#^iy77) "fM^-^Ay^ 
1 d 1 (j ) ) *fl#1-*/ty7r"e**. 

[0131] ::©*»* 7 -ecioWMMit 

b, *isii©isaTiftBjbfc ra <i 3) ffljmasi&t 

ft*iftiBf j asatfcsrr*. *«wi©«MtTB. * 
swrs&a-r^. *awT?t>*Bo#* Wr-^ic * 
tusrunaw i jwwifcttv». 

[0 13 2] rCT. ^bfcttntfftSfcWCfcB. 

■fiW^-i'tt, fcAAf^Jl'S*--*©**^ 
n*©"?, ml dO (0] (^0ffl©4'K5 i -^©0# 

mafry-tM a, mo co] (jBofcoA*? 8 -* 

©0#B©1*->7» iWUttBtVOfctfT?, mid 
1 (0) (*ltt©>flWT--*'©0#B©tf>7;W i 

[0 13 3] C©<fc5fc. A^f^^Mf^©^^ 

jhs, *n-enaa-B4mt»«UTv»*©"c, mm 

«. oSOm 2©l»tofc*Ai«*l«Br-*Bra«JS 

7r©l#B©tf>7VWIIST!Bfc<. fig^f 6-BrT 

[0 13 4] HI 2H, *fBx-*lifl©ftgBtl«£tSiii 
•fS0T<&3. AA5 i -^dO(x)tt, +f->7'J 
R§ (=1) TWJ'TVl'Stta. T^to^, H©*V>£BJ 
TSR'f.fcifc, #>77Mmj =0^ jfcOU-iVT'JWWi 
j = 1 0T$>3„ A*x-^d 1 (x) B. 



fjyifMm (=D w^sti. *©*>7 , *jfli 

»J=0, *BJ =107***. A*f-^d2 (x) 

a. *scmt*fe*-c*3fes rife a 2 «tff nfcffi«a» 

10 6, RttC. U->^'J>y«« (=1) W>7>S 

ru *©*>^jfi[ttj =0, &Hj = 1 or**. 

[0 1 3 5] e o (x) , e 1 (x) , e 2 (x) B. 

wend i ( X ) ftLPFffl«b&M*fln»Tr»o, 
e i (x) *, vyivymm (=1/10) w> 

(e i (x) ±©#£)B*9-V77Wa) Lfc*#. * 
frfttmidi (J) fcfta. Wr-i'A^ymi 
dOfcB, «A«tf>77l^J-0!HI»*fcUT. it 
>7U>yWPi (=1/10) Ttf^l/bfcx-* 

# MV7rmldl, 2ICB. U->^j*J-0*W* 
Ai.l/T, •fl->7>J>^WB (=1/10) 

i/fcT^-f 3WM»sn*. 01 3tb. mmzmr 

*»LTM*J&t. *HfcB#/ty7TlCB*>7'*j«J 
= 0*6*fc, *©lfcWMll**i*. 

[0 13 6] w*tf. rtttttiftii "P, a i = i/ 

10, A 2 = 3/1 OtffefcShfcfcfS. CCTTB, 

«f>Mx-^BA*T-^©i ofif©^s-e»s©r, c 

SlSl^raf-^rai dltSOtfBO+W? 5 -^ 
50 midOB, lD->7;V#©rft££!?> 3I2#B©+ 
Kf-^m i d liJBOtfBO+W^-^mi dOB, 

3-y->7;^©i*ni&s. 

[0 13 7] *LT. 01 2©^[filCM^+ffi7 ; - 
*H£££L£frit£fct, #5*-*Btf>77W!U * 
*^tLTV55©-t?. m.tttf>7>jiU =0T"fMT 
-^H*ftaU-&fo**«^B. »0#B©+Wr-i' 
BmidO (0) T?*D. fSlfcBO+W^-^B, 1 
•y->7>irCi&S (-1) #B©"9->7>©mi dO 

C— 13 i&D. »2#B©*W5*-i'B, 3tf>7> 
40 ft-VfcS (-3) #B©tf>7>©mi dO [-3) k 
&«. 

[0 13 8] tot, «MB8B. Bai3fcjft1-J:3fc 
midO [j] , midO C J — 1 3 . midO (j - 

3) eK#au e©m*wo, wi.w 

2e»»Tfiu^fc**. kt. nmzhx. J + l. 

j +2. , , ©#9 k >7 , A'jttTffiA«)RB'rS. 

[0139] *sanft**fcfifli (a 

i) t»«SfSll:SE^T, ^llT-?A77r*5fi 
50 fltftf5L.Tft1}->7**jS©5 i -^*«0tflU JnlfiJ 




ftfflV 8-336046 



(out [j] ) H, * [0 14 0] 

(inO) i|fli;fl«iT4i. aHWfcffiaanSr 134] 
-9 (out [j] ) H, * 



out \j] = womidalj] + -t^rmd^ - lOAi] + t^mtiaf; 



10A 2 ] (26) 



[0141] ttZZ. 



[oi42] ±&.Lit%mmvit> mm<Ditv> 1 c t&rn&. 

tftifrKli 2 M+ 1 = 7S<Dv : ^9)^-9^mtt [03] (a), (b) . <c) tt, *fiWC©«*fc 

[0 14 3] 4ft. ±ELfc3aiHtt. mofJZJl [04] (a), (b) . (c) ti, Mttft$ntC«tt 

x-**&t^ lr>©K»#fj^-* £ft*fc<z>]|&«K9rr « 0T* 3 . 

LT, HAtf. 7W-A1#S7 [05] (a) . (b) . (c) ti, ff#to4g£-fe> 

V-A 9 ©9ft©x-**ttoT7 U-A 5 Lfc*&<D#&WE*tt5*^©ilSfci^. 

fcU «^T7V-A2*57P-A1 0*fcT-;i/ [06] (a), (b) . (c) «, 

S»W*^©K*^ft*^*^fc<b*TIBifc*. a) [07] (a) , (b) . (c) , (d) it, *»9!te 

[0144] &%mmmv>'mmwtmv%z. 

immm «±. 8HHbfcj;3c, ar&Hi£tt© [@s] 1. p Fm^nmn^tm^z. 

«fflx-*£#3C£:>$i<?|g£&£„ [011] f«^-^ ;i*®ffi*fttttt&* 

[0145] mm2mm(om^fni, u*mm imi 23 ^wr-^iBjfflftfisra^&Dj^'-sHr* 

y<ju?mb, yjjw&m&vtmz&mxm 30 mm ^m-9nv77^o>T-9QimmL 

[0 14 6] »*«3 8B«©&ifllcJ;tttf, mv'PK 2 WVr-9nv7 7 

^x-*fcttbT. i*«iSfc«fS^©i«Wi*fi£# £«tg 3 {4f?M*£85 

[0 14 7] M:$g4. Bfi«0»IHfc±n«. ««« 5 aj7j**&»£* 

[0 14 8] ft$«6eft®ftHt:J;tli& # 8 mm 
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(13) 



#SH¥8-3 3 6 04 6 



[01] 



in Q ,ini,in2 



Ai A2 



LPFfeSi 



muff 



Al A 2 



[02] [03] 




#PS¥8-3 3 6 04 6 



F(w) 



-2% 0 2. 

S(w) 



F(w)*SM 



orig(x) p S j(x) 




(15) 



^$¥8-3 3 6 046 




